The study purpose was to determine whether group intervention or an individual self help program proved to be more effective at lowering heart disease risk factors among employees in different worksites. Eight worksites and 502 employees in the Denver metropolitan area were selected for the project, with four randomized to Usual Care and four to the Special Intervention. Most worksites had <200 employees. Employees were randomly assigned to either a control group receiving usual nutrition education or one of two special intervention groups in which employees selected to attend group nutrition education classes or complete an individual self paced nutrition education program.
Results indicated that offering a choice of methods for the special nutrition education intervention was valuable, and both approaches modified behavior and certain physiological outcomes. Results suggested that enhanced nutrition education efforts in worksites may be effectiveand will realize greater benefits than a pamphlet or brief discussion following a worksite screening. D espite the decreases in mortality during the past 25 years from coronary heart disease (CHD), it remains the leading cause of death in Colorado and the United States (American Heart Association [AHA], 1991) . The estimated cost for cardiovascular disease in Colorado during 1991 was $2.53 billion (Colorado Department of Public Health and Environment, 1995) . Dietary recommendations from the AHA and the U.S. Dietary Committee provide consistent guidelines for the prevention and treatment of cardiovascular disease (Krauss, 1996; U.S. Dietary Guideline Committee, 1995) .
The costs and effects of a nutrition education program following worksite cholesterol screening have been shown to have a meaningful impact on long term cholesterollevels at low cost (Byers, 1995) . Since the National Cholesterol Education Program (NCEP) was initiated in 1985, cholesterol screenings have increased substantially in the United States in an effort to lower blood cholesterollevels in the population (Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults, 1993; Giles, 1993 ; Report of the National Cholesterol Educational Programs Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults, 1988) .
Previous health education efforts have demonstrated that families and friends can have a positive influence on chronic health problems (Paulk, 1990) . Group nutrition education has been shown to be an effective method to reduce serum cholesterol (Baer, 1993; Califano, 1986; Heller. 1981; Stern, 1976) . A well designed self care approach has been shown to be a viable alternative to group diet instruction (Johnston, 1994) . Other studies point to the need to sustain the intervention to maintain improved eating habits and lower lipid levels (Reeves, 1983; Stern, 1976; Witschi, 1978) . Many worksite nutrition programs have been offered in past years involving groups. competitions, correspondence courses, and other approaches (Glanz, 1986) . Several strategies have been employed in such programs. After reviewing successful approaches it was determined to offer participants the option of group intervention or a self care program. Experiential activities were incorporated in both programs as knowledge does not necessarily lead to risk reducing behaviors (Avis, 1960) . Attitudes about heart disease can be positively influenced by worksite nutrition programs (Lopez. 1991) . In addition. the Pawtucket Heart Health Program experience underscores the need for marketing (Linnan, 1990) . All such considerations were incorporated into this research study to maximize effectiveness and determine the benefits of incorporating group instruction or self care nutrition education in the health screening programs. This approach was unique among the four states (Colorado. Minnesota, Missouri. and Washington).
The Worksite Cholesterol and Nutrition Intervention Project started in Colorado in the fall of 1990. Using the Healthy People 2000 Objectives (U.S. Department of Health and Human Services, Public Health Service, 1990) . programs were designed to provide screenings, intervention. and follow up assessments for worksite participants. A unique feature has been the combination of agencies collaborating to decrease costs and allow for replication by other communities. counties. and states. The Colorado Department of Public Health and Environment Cardiovascular Health Program, in cooperation with American Red Cross and Colorado State University Cooperative Extension, worked together to provide the screening and follow up education in a cost effective manner. Duplication of services was prevented and the coordination of services by the Department of Public Health and Environment ensured efficiency.
The specific objectives for this research were to determine whether: • Group intervention differed from a self care intervention approach as measured by serum cholesterol levels; fruit. vegetable, fat and fiber intake; attitude and behavior change scores; and changes in physiological assessments, and • A self care approach to education would result in positive changes in heart disease risk as measured by serum cholesterol levels; fruit, vegetable, fat. and fiber intake; attitude and behavior change scores; and/or changes in physiological assessments when compared to group intervention and a control group.
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METHODS
The project was a collaborative effort of the Colorado Department of Public Health and Environment (CDPHE), the Colorado State University Cooperative Extension Service (CSU), and the American Red Cross Workplace Program (ARC). Roles of each agency follow:
• CDPHE was responsible for project coordination, including working closely with the ARC in providing services to the eight worksites, planning the nutrition intervention component jointly with CSU, conducting follow up phone calls. and supplying data to CDC for analysis, • CSU provided guidance to the project coordinator for developing the nutrition intervention component -the Healthy Heart Program and the Self-CARE for a Healthy Heart Program, and • ARC provided the blood cholesterol and blood pressure screening services. They were responsible for scheduling the screenings, arranging trained volunteer nurses to conduct the screenings, and adhering to the common protocols developed by the four project states (Colorado. Minnesota. Missouri, and Washington).
RESEARCH DESIGN
Sett/ngs/Sample
This study was a quasi-experimental design whereby eight worksites were randomly assigned to either control (Usual Care) or Special Intervention groups. The 502 subjects from the eight Colorado worksites included a population of both men (291) and women (211) ranging in age from 18 to 64 years. Worksites with <200 blue collar employees were contacted in the Denver metroploitan area. Small worksites were targeted for this project because they seldom have their own health promotion programs. Thirty-eight percent of the male screenees were >40 years of age and 43% of the females were >40 years of age (see Table 1 ). Of these 502 employees, 13% were Hispanic; mirroring the state population. Of the 502 employees screened. 234 met the criteria for serum cholesterol of at least 200 mg/dL. These 234 employees received whichever intervention the worksite was randomly assigned. This resulted in 118 employees assigned to Usual Care and 116 employees assigned to Special Intervention (see Table 2 ).
For the four companies randomized to Special Intervention. the Healthy Heart Program classes were offered on site. with scheduling tailored to the companies needs. The format was lecture/discussion with four classes per site.
Spec/a/Intervention
The emphasis of the special intervention was on skill building. Employees selected either the group nutrition education classes or an individual self paced nutrition education program (Self-CARE for a Healthy Heart). The group nutrition education classes used the Healthy Heart Program including the GUIDE (Anderson. 1990 ) that addressed risk factors and food issues pertaining to fat. cholesterol. fiber, sodium as well as the new nutrition labeling information and dietary guidelines. The Self- The basic tenets and content addressed in both the "Healthy Heart Program" and Self-CARE for a Healthy Heart remain the same. Althought the content was the same, the difference was in the delivery. However, participants worked independently in Self-CARE for a Healthy Heart allowing maximum flexibility. Usual Care Program A standard message was developed for Usual Care counseling sessions. Basic content included information about blood cholesterol, blood pressure, smoking, and exercise. The nurse recorded current values for blood cholesterol and blood pressure and provided basic information available from the AHA and other agencies. Printed materials about smoking and exercise were also provided to each person. No opportunity existed for the employee in the Usual Care group to attend any workshop or receive self help programs. Each employee in the Usual Care group spent no more than 20 minutes with the nurse. Emphasis was placed On an individual's health screening results and an overview of the need to exercise, stop smoking, control blood pressure, and blood cholesterol.
Measures
Screening, counseling, and interventions were provided to participating employees. Blood cholesterol screening was conducted using Reflotron testing equipment. Protocols complied with the National Cholesterol Education program recommendation for laboratory quality assurance and for physician referral. All cholesterol values of~300 mgldL or of .,:; 100 mg/dL were immediately confirmed with a repeat test. Blood pressure was measured twice with mercury sphygmomanometers in the seated position and at least 2 minutes apart. Height and weight were measured with a measuring tape and a reliable scale. A 28 item food frequency questionnaire from the Behavioral Risk Factor Survey (Behavioral Risk Factor Survey, 1991) was completed together with a 10item questionnaire to measure individuals' opinions on food and health. This latter questionnaire was designed by the Centers for Disease Control and Prevention (CDCP) and used the health locus of control and a five point Likert scale to assess attitudes of participants. All subjects received information about blood cholesterol, blood pressure, smoking, and exercise. All screening subjects whose baseline cholesterol was~200 mg were given the usual nutrition education session and requested to return for follow up testing at both 6 and 12 months. Individuals determined to be at risk were encouraged to visit with their personal physician.
The study coordinator conducted telephone follow up 3 months after screening for all "at risk" persons to determine results of physician visit and to answer questions. Rescreening test intervals were at 6 and 12 months 102 for the Usual Care Group and the Special Intervention Group (both the Healthy Heart Class participants and the Self-CARE for Healthy Heart participants). All participants with cholesterol value of~200 mg/dL were eligible for rescreening at 6 and 12 months.
Questionnaires developed, validated, and tested for reliability by CDCP were administered at baseline, 6, and 12 months. A questionnaire to measure attitudes consisted of 16 questions using a five point Likert Scale. The food frequency questionnaire was from the Behavioral Risk Factor Surveillance Survey administered by CDCP. Confidential questionnaires pertaining to health assessments, demographics, and behavioral questions as well as a consent form were developed by the CDCP specifically for this study and are described in previously published work (Byers, 1995) .
Incentives to return for the 6 and 12 month screenings were requested from local businesses and provided to everyone in the study. The incentives included certificates for hotel stay, lunch for two, certificates for free gasoline, and a free month trial health club membership. Data were analyzed comparing Usual Care to the two Healthy Heart education programs at baseline and at the 12 month follow up. The General Linear Model was adjusted for sex and age and for baseline cholesterol values.
RESULTS
Results were presented for the eight worksites representing 234 participants, with four companies randomized to Usual Care (118 employees) and four to Special Intervention (116 employees) (See Table 2 ). Participants in the Special Intervention companies had the opportunity to participate in the study with the option of attending the "Healthy Heart Program" classes on site, or of independent learning with the Self-CARE for a Healthy Heart Program. Interestingly, overall 45% chose Self-CARE for a Healthy Heart. Women preferred the class, as 59% of the women chose the Healthy Heart class. Men were more equally divided in choice of interaction with 51% selecting the Healthy Heart class (see Table 2 ). The return rate at 6 months was 73 subjects of the total 116 employees comprising this Special Intervention group. This mirrored the 63% average for the other three states. An added incentive was offered to employees in the form of potluck lunches midway through the intervention to sustain interest and provide follow up data. The Colorado return rate at 12 months matched the four state average of 57%.
Based on the original research objectives the results can be described by the mean cholesterol levels for study participants presented in Table 2 . Percent differences between baseline and 6 months and baseline and 12 months do not show significant differences between Usual Care and either of the Special Intervention groups.
Using a 28 item food frequency questionnaire from the Behavioral Risk Factor Survey, changes per day in intake of fruit and vegetables, fat, and fiber were assessed (see Tables 3 and 4 ). The Food Guide Pyramid was used to group the 28 food items listed in the food frequency questionnaire. The differences for fruit and vegetables, fat and fiber are not statistically different (see Table 3 ). The only significant difference among the three groups was for fat at baseline (p=.04). In Table 5 the only significant difference noted was with the Usual Care group which had a lower intake of high fat meat items compared to the Special Intervention groups at baseline and 12 month follow up.
Attitudinal changes are noted in Table 5 . Differences are noted with less fat and dietary cholesterol intake viewed as important from baseline to 12 month follow up. Such a change in attitude may translate into change of MARCH 1999, VOL. 47, NO.3 behaviors and, therefore, in potential changes in serum cholesterol values. However, more than a year may be necessary for such a change of attitude to translate into physiological changes.
Pertaining to changes in physiological assessments, Table 6 shows weight decreased among employees using Self-CARE for a Healthy Heart, and smoking incidence declined in those people who attended Healthy Heart classes. Exercise frequency, reported as number of times a person participated in physical activities, increased in all three categories. The magnitude of change was greater in Special Intervention as these participants started off as less active. The participants in the Healthy Heart classes increased exercise throughout the year with only 11% reporting exercising none or less than once a week at the 12 month follow up, for a 16% improvement. An additional 10% of individuals exercised more than once a week in the Self-CARE for a Healthy Heart group while in the Usual Care group only a 4% improvement was noted. This positive trend is more marked in the Special Intervention groups. Physical activity is an integral component in both the Healthy Heart and the Self-CARE for a Healthy Heart programs.
DISCUSSION
It is believed that offering a choice of methods was valuable for respecting learning style preferences and schedule constraints, particularly for shift workers and those traveling frequently or working time off site. While significant differences are minimal, positive attitudinal changes pertaining to fat were noted (see Table 5 ). It is expected this will manifest itself into improvements in health over the long term. As noted by Byers (1995) , the usual practice of dietary education at screening may have little impact on long term cholesterol levels. Enhanced nutrition education efforts provided greater benefits pertaining to the fat questions for those using the Self-CARE program. Screenings to determine health status create awareness related to potential areas of concern. The hypercholesterolemic employees in this study appreciated the onsite education programs. By offering more in depth programs, behaviors can be modified, and health should improve. Programs such as the Special Intervention provide the in depth education that builds on experiential activities to modify behavior and sustain change. Changes in knowledge do not necessarily lead to changes in behavior. Nutrition education programs, such as were offered to the Special Intervention group through either group sessions or individual self study, based on behavioral outcome are necessary and will be cost effective in the long term (Byers, 1995) .
LIMITATIONS
Well designed education programs can modify behaviors by improving skills and practices. However, more than a year is needed to truly demonstrate improvements in such outcomes as a decrease coronary heart disease incidence and resulting health care costs. This was a definite limitation of the study. In addition, self reported data limit the confidence that can be drawn from the results. Dietary intake was measured based on self reports. While this is the usual method of assessment, it does limit the confidence and general validity of the results.
Practical Applications to Occupational Health
Providing nutrition education programs over several weeks rather than a one shot deal such as Usual Care can improve employees' attitudes and is well received. Changes in attitude lead to sustained behavioral changes over time.
When offering nutrition education, professionals must select programs that have been previously evaluated for behavior change. Offering a choice of programs increases interest and compliance, as >90% completed the Special Intervention Programs. This can be important for worksite programs in which schedules change and travel often necessitates employees miss classes. Self-CARE for a Healthy Heart or other self paced programs can be extremely beneficial for employees who have to travel and a cost effective means of supplementing health education efforts and screenings (Byers, 1995) .
Through such efforts occupational health nurses can maximize their impact by serving a larger employee base with programs already evaluated for their effectiveness and outcomes.
